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Learning Objectives

•
To familiarise with CT virtual intravascular endoscopy and its corresponding intraluminal appearances of cardiovascular disease; •
To determine the diagnostic applications of CT virtual intravascular endoscopy in the visualization of common cardiovascular disease; • To improve understanding of cardiovascular disease with aid of CT virtual intravascular endoscopy.
Background
Cardiovascular disease is the leading cause of morbidity and mortality in advanced countries and its prevalence is increasing among developing countries. Early detection and diagnosis are essential for improvement of treatment outcomes and patient management. Medical imaging plays an important role in this respect, and currently computed tomography (CT) angiography has been considered the preferred imaging modality due to the emergence of multislice CT scanners and subsequent rapid technological developments over the past decades. Diagnostic performance of CT angiography has been significantly enhanced with use of a number of postprocessing techniques, which allow for two dimensional (2D) and three-dimensional (3D) visualizations of both normal vascular anatomy and abnormal changes (1) (2) (3) (4) (5) (6) Common carotid artery and its branches can be clearly visualized on VIE showing intraluminal appearances of the arterial ostium ( Fig. 1 ). Usually hard/calcified plaques demonstrate smooth appearance of artery wall on VIE visualization ( Fig. 2) , in contrast, soft and mixed plaques show irregular intraluminal appearances on virtual intravascular endoscopy visualization due to different components contained within the plaques, resulting in variable stages of vascular remodeling ( Fig. 3 ).
CT virtual intravascular endoscopy in aortic dissection:
3D virtual intravascular endoscopy provides intraluminal views of the artery wall, thus demonstrating superior advantages over conventional visualizations. VIE has been reported to be useful in the identification of intimal flap, entry site and vascular involvement due to aortic dissection (Figs 4, 5) . Although VIE is not recommended as a routine imaging method, it serves as complimentary tool to assist radiologists or cardiologists to accurately evaluate aortic dissection with the aim of achieving better patient management.
CT virtual intravascular endoscopy in coronary artery disease:
Virtual intravascular endoscopy has been reported to clearly demonstrate the intraluminal appearance of coronary plaques and accurately localize and confirm the stenosis or occlusion caused by the plaques in patients suspected of CAD. Virtual intravascular endoscopy could be used as a complementary tool to traditional visualization tools for quantitative analysis of coronary plaques, in terms of coronary luminal changes (Figs 6, 7), disease extent and risk stratification of CAD, although further studies are needed to confirm its diagnostic value.
CT virtual intravascular endoscopy in pulmonary embolism:
Virtual intravascular endoscopy has been shown to display clearly the intraluminal thrombus, whether it is located in the main pulmonary artery or lobar or segmental branches (Fig 8) . Combined with 2D views, virtual intravascular endoscopy is able to confirm the thrombus in distal pulmonary branches.
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CT virtual intravascular endoscopy in abdominal aortic aneurysm:
Virtual intravascular endoscopy is a useful 3D visualization tool providing intraluminal views of the aortic ostium (Fig 9) , calcification ( Fig 10) and aneurysm extent (Fig 11) .
CT virtual intravascular endoscopy in endovascular repairt of aortic aneurysm:
3D virtual intravascular endoscopy has been reported to demonstrate the superiority over these visualization tools by providing intraluminal appearances of stent wires in relation to the aortic artery ostium. In patients with abdominal aortic aneurysm treated with endovascular stent grafts, virtual intravascular endoscopy has been valuable in the assessment of intraluminal encroachment of stent wires to the aortic ostia (Fig 12) , and intraluminal appearances of both suprarenal and fenestrated stent grafts (Fig 13) . 
Conclusion
Although CT VIE is not recommended as a routine visualization tool in the diagnostic assessment of cardiovascular disease, VIE does provide an insight into the intraluminal appearances of arterial wall and pathological changes. Thus, VIE is considered a complementary tool to conventional 2D and 3D reconstructions for diagnosis of cardiovascular disease. VIE findings presented in this scientific exhibit will facilitate clinical diagnosis and decision making in patients with suspected or confirmed cardiovascular disease. 
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